Diploma Programme
Programme du diplome

Programa del Diploma

© International Baccalaureate Organization 2026

All rights reserved. No part of this product may be reproduced in any form or by any
electronic or mechanical means, including information storage and retrieval systems,
without the prior written permission from the IB. Additionally, the license tied with this
product prohibits use of any selected files or extracts from this product. Use by third
parties, including but not limited to publishers, private teachers, tutoring or study services,
preparatory schools, vendors operating curriculum mapping services or teacher resource
digital platforms and app developers, whether fee-covered or not, is prohibited and is a
criminal offense.

More information on how to request written permission in the form of a license can be
obtained from https://ibo.org/become-an-ib-school/ib-publishing/licensing/applying-for-a-
license/.

© Organisation du Baccalauréat International 2026

Tous droits réservés. Aucune partie de ce produit ne peut étre reproduite sous quelque
forme ni par quelque moyen que ce soit, électronique ou mécanique, y compris des
systemes de stockage et de récupération d’informations, sans [l'autorisation écrite
préalable de I'IB. De plus, la licence associée a ce produit interdit toute utilisation de tout
fichier ou extrait sélectionné dans ce produit. L'utilisation par des tiers, y compris, sans
toutefois s’y limiter, des éditeurs, des professeurs particuliers, des services de tutorat ou
d’aide aux études, des établissements de préparation a I'enseignement supérieur, des
fournisseurs de services de planification des programmes d’études, des gestionnaires de
plateformes pédagogiques en ligne, et des développeurs d’applications, moyennant
paiement ou non, est interdite et constitue une infraction pénale.

Pour plus d’informations sur la procédure a suivre pour obtenir une autorisation écrite
sous la forme d’une licence, rendez-vous a I'adresse https://ibo.org/become-an-ib-school/
ib-publishing/licensing/applying-for-a-license/.

© Organizacion del Bachillerato Internacional, 2026

Todos los derechos reservados. No se podra reproducir ninguna parte de este producto
de ninguna forma ni por ningin medio electrénico o mecanico, incluidos los sistemas de
almacenamiento y recuperacion de informacién, sin la previa autorizacion por escrito del
IB. Ademas, la licencia vinculada a este producto prohibe el uso de todo archivo o
fragmento seleccionado de este producto. El uso por parte de terceros —lo que incluye,
a titulo enunciativo, editoriales, profesores particulares, servicios de apoyo académico o
ayuda para el estudio, colegios preparatorios, desarrolladores de aplicaciones y
entidades que presten servicios de planificacion curricular u ofrezcan recursos para
docentes mediante plataformas digitales—, ya sea incluido en tasas o no, esta prohibido
y constituye un delito.

En este enlace encontrara mas informacién sobre cémo solicitar una autorizacién por
escrito en forma de licencia: https://ibo.org/become-an-ib-school/ib-publishing/licensing/
applying-for-a-license/.

International Baccalaureate”
Baccalauréat International
Bachillerato Imtemacional




L

Diploma Programme
Programme du dipléme

Programa del Diploma

Biology
Higher level
Paper 2

12 May 2026

Zone A morning | Zone B morning | Zone C morning )
Session number

2 hours 30 minutes

Instructions to students

* Write your session number in the boxes above.

* Do not open this examination paper until instructed to do so.
e Section A: answer all questions.

e Section B: answer two questions.

* Answers must be written within the answer boxes provided.

e A calculator is required for this paper.

e The maximum mark for this examination paper is [80 marks].
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Section A
Answer all questions. Answers must be written within the answer boxes provided.

1. In the oceans, carbon dioxide (CO,) dissolved in seawater exists in three main inorganic
forms: aqueous CO,, bicarbonate ions (HCO,") and carbonate ions (CO,*"). All three forms of
dissolved CO, are important for the biological processes of marine organisms. Oceans have
an average pH globally of about 8.2. However, pH can vary by +0.3 due to local, regional
and seasonal factors.

The graph shows the relative proportions of inorganic forms of CO, dissolved in seawater at
a range of pH levels. The range of pH that is likely to be found in the oceans now and in the
future is pH 7.5-8.5.

Key:
— aqueous CO, --- bicarbonate ions (HCO,”) --- carbonate ions (CO,*)
seawater
| |
| |
100 —
: . 10"
Relative proportions
of inorganic forms
of CO, :
1 —2 —
103
4
(a) Identify the form of dissolved CO, that is most abundant in seawater. 1
(b) State the relationship between aqueous CO, and carbonate ions (CO,>). [1

(This question continues on the following page)
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(Question 1 continued)

(c) Identify one natural factor that might influence the pH of seawater. [

Scientists have predicted that the oceans may change in the year 2100 due to CO,
emissions from industry. The table shows past and two predicted changes to atmospheric
CO,, ocean composition and pH. The predictions were estimated using modelling techniques

for the year 2100.
Pre-industrial 2x pre- 6x pre-
(mid-1800s 2005 levels industrial industrial
levels) levels levels
Atmospheric
concentration of CO, / 280 380 560 1680
parts per million
HCO, / mol kg™ 1768 1867 1976 2183
CO,* / mol kg™ 225 185 141 57
Total dissolved Torgamc 2003 2065 2136 2296
carbon / mol kg
Average pH of oceans 8.18 8.07 7.92 7.49
(d) Calculate the percentage change of HCO, from pre-industrial levels to the 2x pre-
industrial levels estimate. [
........... %

(e) Suggest a reason for the researchers modelling 2x and 6x pre-industrial levels
estimates for the year 2100. [1]

(This question continues on the following page)
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(Question 1 continued)
A separate study investigated the effect of acidification on different reef species in mesocosms.
The graph shows the changes in the growth rates of different reef species when subjected
to an acidification treatment and a control treatment. The growth rates are expressed as
percentage change in area covered by the species.
Asterisks indicate significant differences (**p < 0.01) in the acidified treatment compared with
the respective control.
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[l control [] acidified
0.4
5,
©
©
X 0.24
()
()]
o
q>) i
8 01
©
Q
©
E *%
o 0294 1L -
()]
[
©
e
O ()
—-0.4- * 3 8 A
o ® 8 2 2
oy ) 2 o 9]
= [ o Q.
®© = 8 ) 7
= (o)) = ) ) (o)
g . L2 45 £ £
8 & & £ I 2
gl o c = ° K]
Q @® (] o c @®
v o z w w O
(f)  Outline a possible control treatment. [
(This question continues on the following page)
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(Question 1 continued)

(g) Compare and contrast the effects of the treatments on the calcifying and
non-calcifying algae. [3]

(h) Using all the data provided, predict the impact of CO, levels on reef species by
the year 2100. (3]
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(@) Draw a labelled diagram to show the components of an RNA nucleotide.

2226-4018

[3]

(b) State the type of chemical reaction that joins two nucleotides.

(1]

(c) Outline the production of mMRNA by transcription.

[3]

(d) Describe how mRNA is modified before leaving the nucleus.

[2]
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The diagram shows viral replication.
4
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(a) State the name of the viral structure labelled Z. [1
(b) Identify the type of life cycle shown in the diagram, giving a reason for your choice. [2]
(c) State the mode of existence of all viruses. 1
(d) Discuss the evidence for several origins of viruses. [2]
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4. Compare and contrast the organelles in animal and fungal cells. [4]
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5. (a) The table shows some information about the endocrine system. State the gland,

hormone and function missing from the table. [3]
Gland Hormone Function
pineal ...................... Circadian rhythm
______________________ epinephrine (adrenaline) fight-or-flight response
pituitary antidiuretic hormone |

(b) The pancreas produces the hormone glucagon. Explain how glucagon is used to
maintain constant blood glucose levels. [3]
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6. The CCR5A32 allele has been linked to resistance to bubonic plague, although these claims
are controversial.

(a) State the cause of a new allele forming. [1

(b) The infectious disease bubonic plague transfers from other species to humans.
State the name for this type of disease. [1

(c) The frequency of the CCR5A32 allele is higher in areas where bubonic plague is
common. Explain the reason for this. [3]
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7. (a) State the name for a genotype of individuals with one dominant and one recessive allele. [1]

(b) Distinguish between dominant and recessive alleles. 1

(c) Carriers are individuals who possess one allele for a genetic condition but have no
symptoms of that condition. Phenylketonuria (PKU) is a human disease caused by a
recessive allele (d). Construct a Punnett grid to show the probability that two carrier
parents will have a child with PKU. [2]

(d) Haemophilia is a genetic disorder. Explain the reason that males cannot be carriers of
this condition. [2]
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Section B

Answer two questions. One additional mark is available for the construction of your answers for each
question. Answers must be written within the answer boxes provided.

8.  Blood transports gases such as carbon dioxide and oxygen.
(@) Ouitline the structure of a haemoglobin molecule. [3]
(b)  Explain how the Bohr shift allows more oxygen to be supplied to actively respiring tissues. [8]

(c) Describe the adaptations of red blood cells (erythrocytes) to their function. [4]

9. Animals are adapted to survive in many habitats.
(@) Outline how animal cell membranes are adapted to habitats of different temperatures. [3]

(b) Describe the adaptations of herbivores for feeding on plants and of plants for
resisting herbivory. [5]

(c) Explain how the abiotic features of a hot desert biome result in three adaptations of a
named animal for survival. [7]
10. Membranes are important for allowing substances to move in and out of cells and organelles.

(a) Outline the changes that occur to plant cells when plant tissue is bathed in a
hypotonic solution. [4]

(b) Describe how a resting potential is established and maintained. [4]

(c) Explain the role of the electron transport chain in the generation of ATP by
cellular respiration. [7]
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